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S3-MICROpix

SWAXS SYSTEM with Pilatus 100K (2D-SAXS) and PSD 50M (WAXS)
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S3-MICROpix SAXS

SAXS with Pilatus 100K
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Andre Guinier Otto Kratky

…had they only had something like S3-MICRO

THE PIONEERS
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INTEGRATING FINEST TECHNOLOGIES

S3-MICROpixDetector
Technology

Precision Collimator

50W Microsource

Aspheric single 
reflection optics
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X-ray 
microfocus

source

Focussing
mirror 

CollimatorSample

Primary beamDetector

COMPACT - SIMPLE - POWERFUL

Scattered beam

Vacuum chamber
SAXS signal

The Principle of S3-MICRO
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BRIDGING THE GAP TO SYNCHROTRONS

Highest Brilliance at Minimum Energy Input

Rotating anode
JS Pedersen, J. Appl. Cryst.2004
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Synchrotron SAXS

Line optics SAXS
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50 Watt Microsource
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THE IMPORTANCE OF CONFOCALITY

0

-50 +50-300 mm +300 mm

~ 200 µm FWHM

Beam profile at different distances from focus

With S3-MICROpix, the focus is always in the detect or plane:

Ideal point beam

Ultimate resolution

No tedious changing of vaccum tubes
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SAXS position

WAXS position

Lupolen (Polyethylene)

4.1 Å

3.7 Å
200 Å

0 1 2

THE IMPORTANCE OF CONFOCALITY

Ag-behenate

1st order reflection:
d = 58.4 Å

0.0 0.5q [1/Å]

Confocality allows to select the resolution range of  interest – without 
change of camera length
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* 10 x higher than conventional  rotating anode systems
**10 – 100 times less than conventional sealed tube or rotating anode systems

The S3-MICRO Advantage at a Glance

Performance

Beam size at sample: 50 x 200 µm 2

Collimator tuneable
Photon flux : up to 4x10 8 photons/s/mm 2*
Point focus at detector - monochromatic
SAXS resolution: q min � 4x10-3 Å-1

Compactness The most compact SAXS/SWAXS system available: 
~ 2 m2 bench size

Economy

Anode power < 50 W**
No external water cooling
Low costs of ownership
Modular system architecture – optimally adaptable
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PROTEIN SOLUTION SCATTERING
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solution SAXS

p(r)

SOLUTION vs. CRYSTAL STRUCTURE

crystal structure
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PROTEIN SOLUTION SCATTERING

3‘ 6‘ 9‘

12‘ 15‘ 18‘

p(r) - functions of 1% solution after different exposure times

model fitting

Programs: DAMMIN, 
GASBOR, DALAI_GA.

Longer exposures than 12 min do not improve the solution

How long does it take to measure a protein solution ?
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PROTEIN SOLUTION SCATTERING

Sample : BSA 33 mg/mL in buffer (PBS)

Measuring time : 30 min 

Sample volume: < 10 µl

Program Hecus easySAXS

Red: protein solution

Green: buffer

Blue: protein scattering

S3-MICRO 50kV/1mA



Peter Laggner ©2009 Hecus X-Ray Systems. All Rights Reserved.

PROTEIN SOLUTION SCATTERING

Crystal structure Solution structure by SAXS

R. SCHWARZENBACHER, K. ZETH, K. DIEDERICHS, A. GRIE S,  G. M. 
KOSTNER, P. LAGGNER and R. PRASSL: 1999.
Crystal Structure of Human 2-Glycoprotein-I: Implications for Phospholipid Binding 
and the Antiphospholipid Syndrome. 
EMBO Journal 18/22, 6228-6239

M. HAMMEL, M. KRIECHBAUM, A. GRIES, G. M. KOSTNER, P. LAGGNER, AND R. 
PRASSL: 2002.
Solution structure of human and bovine b2-Glycoprotein I revealed by small angle x-ray 
scattering.
J. Mol. Biol. 321/1, 85-97.
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CELLS - ACCESSORIES

High-pressure cell up to 100 MPa

Liquid sample microcell for
temperature cuvette -30 – 130 °C 

Microcell for pastes and powders

Capillary-flow cell for
liquids and gases

GISAXS and spin-cap cuvette – continuous or
stepwise rotation. GISAXS motor with 10- 3

deg. precision, T- controlled



Peter Laggner ©2009 Hecus X-Ray Systems. All Rights Reserved.

TEMPERATURE SCANNING SWAXS

20-45°C / 300 s frames (System3)

SAXS

WAXS

Phospholipid phase transitions monitored by T-scanni ng SWAXS
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d = 4.02 nm, exposure : 10s

The average flow director n can be determined from � � LC order parameter

�

CAPILLARY-FLOW SAXS

2D-SAXS Pattern of liquid detergent – flow oriented
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HIGH-PRESSURE SAXS

Monitoring p-induced polymer recrystallization by high- pressure SAXS
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beam-stop

360 Å

Polyethylene: 1 mm 
exposure time: 100s
T = 20°C
S3-MICRO HP-cell
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GISAXS      XRR

PSD
S3-MICRO 50 Watt
Exposure time: 1000 s
Detector: 1D-PSD-50m

X-ray reflectivity from
50 nm Au/Cr-film on 
quartz

PILATUS 100K GISAXS of lipid multilayer (d~2 nm)

CCD HS-66
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GISAXS

DOPC dry on Si chip 10 min exposure in S3-MICRO
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S3-MICRO WORKSTATIONS 

CSIRO Melbourne
IIT Kanpur

RRI Bangalore
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CONTACT

Hecus X-Ray Systems GmbH

Reininghausstrasse 13a

8020 Graz

AUSTRIA

Phone: +43 (0)316 48 11 18

Fax: +43 (0)316 48 11 18-20

E-mail: office@hecus.at

www.hecus.at


